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(54) CAMOJIET BEPTHKAJlbHOTO B3J1ETA H HOCAAKM 

(57) PecpepaT: 

l/l3o6peTeHne othochtca k aBnai^noHHOi^ 
TexHUKe, B MacTHocTM K caMoneiaM 
BepinKanbHoro BSJiera m nocaAKH. Cyii^HOCTb 
t/!3o6peTeHHfl: caMonei BeprnKanbHoro Bsnera m 
nocaAKH coAep>KMT Asa ctD[038Hfl>Ka, rpn 
TaHASMHo pacnono>KeHHbie Hecyique 
noBepxHocTM, ABa mn9\. Ha cpeAHePi Hecyu^eM 
noeepxHocTn aaKpenneHa noAi^eMHO-MapujeBafl 
cnjioBafl ycraHOBKa, BSKTop inrn KoropoM nexnr 



B nnocKocTH CMMMeTpm/i caMonera. Ha pe>KMMe 
Bsnera n nocaAKM ci/inosafl yciaHOBKa, 
BKHfOHaKDiuiafi ABa TaHABMHo pacnonojKeHHbix 
BUHta npoTMBonono>KHoro spau^eHHf?, 
noBopaMUBaeicji b BeprnKanbHoe nonojKeHne. 
ynpaBxieHne Ha pe>KMMe BuceHUfl 
ocyL4ecTBn«eTcyi no TaHra>Ky \a KpeHy HaicnoHOM 

BeKTOpOB T9ir]A BMHTOB B paSHbie CTOpOHbl, a HO 

pbicKaHbio - An43c|3epeH!4^!anbHbiM MaweHeHneM 
o6inero Luara bmhtob. 3 nn. 
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(54) VERTICAL TAKE-OFF AND LANDING AEROPLANE 

(57) Abstract: 

FIELD: aeronautical engineering. 
SUBSTANCE: vertical take-off and landing 
aeroplane has two fuselages, three tandem 
airfoils and two fins. Secured on middle 
airfoil is lift-cruise power plant; thrust 
vector of this plant lies In plane of 
symmetry of aeroplane. At take-off and 



landing modes, power plant turns to vertical 
position and places in operation two tandem 
contra-rotating propellers. At hover mode, 
control in pitching and rolling is effected 
by inclining the propeller thrust vectors to 
different sides and in yawing, by 
differential change of propeller collective 
pitch. EFFECT: enhanced reliability. 3 dwg 
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HsoGpereHne othocmtch k aBnaL|MH \a 
KacaejcH, b MacTHOciM. TpaHcnoprHbix 
caMoneTOB BepiMKanbHoro Bsnera m nocaAKH 
(CBBfl), cjiy>Kau4MX An« nepeeosKH nacca>KnpoB 
rpyaoB. 

MSBeCTHO HeCKODbKO KOMnOHOBOMHblX cxeM 
CBBfl [1]. OAHa M3 HUX - 3TO OflHOCf)K)3enfl>KHblM 

BbicoKonnaH "HopManbHoPi" cxeMbi. flBi/irareriH c 
AByM3 nerKOHarpy>KeHHbiMM BUHiaMM 
ycTaHOBJieHbi ho KOHi^ax Kpbina, no oAHy hb 
Ka>KAoivi KOHi4e, b noeopoTHbix MororoHAonax. 
K\An\A ycTaHOBJieHb! Ha KOHuax ropnaoHTaxibHoro 
onepeHMfi. OcHOBHbie m nepeAHHfl ctomkm uuaccM 
Kpen^TCfi K ct)K)3enfl>Ky. 

HeAocTaTKOM TaKoro peoieHMfl AsnjieTCfl 
norepfl Tflrn bmhtob npM eepjuKanbHOM Bsneye m 
nOCBAKe, Bbl3BaHHa51 o6AyBOM HenoABMXHoro 

Kpbina BMHTaWIM, MTO BeABT K Heo6XOAHMOCTI/| 

ysenHMeHMJi noTpe6HoC^ craproBOM 
TfiroBoopy>KeHHOCTH, a zhbhvh, k ysenMHeHMfo 
OTHOCMTeribHbix BecoB cunoBof^ yciaHOBKM i/i 
TonnnBa. 06flyB Kpbina, ropnaoHTanbHoro 
onepeHkin n Ktinet^ BviHiaMn npi/i 
ropMsoHTanbHOM nonere npnaoAUT k 
yeeni^MeHMio ufx aspoAMNaMMMecKoro 
conpoTMBJieHt^5i. a sHaMMT, K yMeHbLueHkiio 
aapoA^HaMMMecKoro KanecTBa CBBn b i^enoM. 
KpenneHMe ocHOBHbix croeK ujacx:^ k ct)io3enfl>Ky 
ysenuMMBaeT mx OTHOCMTenbHwi;^ sec (Ms-sa 
HeoSxoAMMOCTM HMeTb onpeAeneHHoe 3HaMeHMe 
KoneM ujaccM). PasMeiAeHtie ABiirarenei^ c 
BMHTaMui Ha KOHi4ax Kpbina m neoCxoAi^iviocTb 
HMeib B qen«x eeaonacHOCTH nonera na 
psymuB BViCBH\A9\ lA nepexoAHOM pe>KkiMe 
coeAMHMTenbHyio TpaHCMUCCMK) Me>KAy hmmm 
npiiBOAMT K yBenktMeHkiio OTHOct^renbHbix secoB 
Kpbina \A cMnoBO^ ycTaHOBKi/i. 

flpyra;; cxeivia - OAHOct}io3enfl>KHbi(i 
BbicoKonnan "HopiwanbHoi^" cxeMbi c 
T-o6pa3HbiM onepeHneM. ABurarenn c Asyivifl 
Tfl)KenoHarpyxeHHbiMii BkinraMki ycraHOBneHbi 
Ha noBopoTHOM Kpbine, no oAHOMy c Ka>KAofi^ 
CTopoHbJ c|Dio3enn>Ka (b cepeAwne paaMdxa 
kohcojim). B ropM30HTanbHOM onepenuM 
ycraHOBneH seHTunflTop, GnyyKamyii^ aha 
ynpasneHUfi CBBfl no TaHra>{cy na pe>KHMe 
BuceHUfl M nepexoAHOM pe>Ki^Me. OcHOBHbie n 
nepeAH5^« ctoi^km maccM KpenfircR k cjDK)3enfi>Ky. 

HeAocraiKOM AaHHoC^ cxeMbi mn9]eTC9\ cpbiB 
noTOKa c Kpbina Ha nepexoAHOM pe>KMMe (m-za 
OonbLuoro SHaneHMfl yrna araKM Kpbma), mto 
saciaBnaeT i/iMerb MoiAHyK) MexaHnaau^nio 
Kpbina v\ 6onee BbicoKyio TfiroeoopyxeHHOCTb. 
Bee 3TO npMBOAMT K yBennMeHHK) 
oTHocurenbHbix secjoB Kpwna \a cunoBoPi 
ycraHOBKH. KpenneHne ocHOBHbix cToeK luaccn k 
c{)}03enp>Ky yaennMHBaeT OTHOcurenbHbiM sec 
Luaccn (M3-3a Heo6xoAHiV!OCTM HMerb 
onpeAeneHHoe snaMeHne KonsM maccn). 
Tpe6oBaHne o6ecneMeHHfl 6e3onacHOCTH 
noneia na pe>KHMe Bucenn^i n nepexoAHow 
pe>KHMe BbiHy>KAaeT HMeib coeAHHnrenbHyto 
TpBHCMUccMfo Me>KAy ABHraien^iMH, 
ycTaHosneHHbiMn na pasHbix KOHConax Kpbina, 
MTO ysenHMMBaeT OTHocHienbHbie Beca Kpbina \a 
cMnoBoPi ycTanoBKH. HanMMne BenrnnHTopa b 
ropusoHTanbHOM onepeHwn npuBOAni k 

AOnonHMienbHblM 3aTpaTaM MOUJiHOGTM, MTO 

ysenHMUBaer OTHOCHTenbHbie eeca cnnoBOM 
ycTanoBKH m ropM30HTanbHoro onepeHMsi, 
CHM>KaeT 6e3onacHOCTb nonera na pe>Ki/iMe 
BiAcenm vi nepexoAHOM pe>KMMe. 06AyB Kpbina 
H ropnaoHTanbHoro onepenun BMHTawn b 
ropMaoHTanbHOM nonere npuBOAMr k 
yMeHbiueHMK) aapoAMHaMMMecKoro KaMecrsa 
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CBsn. 

H3 peayjibTaTOB MccrieAOBaHM^ caMoneTOB 
AByxc^K)3enH>KHbix cxew [2] cneAyeT, mto raKwe 
caMoneib! hb Kpei^cepcKOM p^mAue mmbiot 
H3m6a}oiAne MOMeHTbi b Kopne Kpbina na 61 % 
MeHbLue, MBM aKBMBaneHTHbie no wacce 
0AHOct)fO3en5^>KHbie caMoneTbi. flpw stom 
yMeHbmaiOTC?? BsnerHafi wacca caMonera hb 
6,4%. norpeSHbii^ sanac ronnnsa na 13.5%, 
noTpe6HaH rj^ra ABurareneC^ Ha 11,7%, 
cTonMOCTb caMonera na 10% , npsMbie 
sKcnnyaTai^MOHHbie pacxoAbi hb 11%. 

Hai/!6onee 6nn3KHM k 3afiBnfieMoiviy 
peLueHHK) mn9{eT09\ caMoner [3]. Oh nMeer ABa 
c|3i03enfl)Ka (O), rpn raHAewHo paonono>KeHHbie 
Hecyii^Me noBepxHOcru (Hfi), Aswrarenn (fl) c 
OSIAUM TflHyiAMM BMHrOM, Kunw (K). fl c rflHyu4MM 
BMHroM npuKpenneHbi k cpeflHew Hfl Me>KAy <i> b 
nnooKocrw cuMMerpi/iM caMonera. flns 
coKpaiAeHMfl sanernof^ AMcraHUHn fl c r«HyiAMM 

BMHrOM BbinonHeHbl nOBOpaMMBaKDLAMMUICfl B 

nnocKOcru cuMMerpuM cawonera. Y AaHHoC^ 
KownoHOBKM BeKrop rfirn BcerAa ne>Knr b 
nnocKocrkt ckiMMerpuiki caMonera (b 
HeaaBkicMMOcrii or orKaaa oahofo i^a 
ABi^rareneC^), nro noBbiiuaer 6e3onacHOCTb 
nonera. 3roT caivioner HMeer BbicoKoe 
aspoAMHaMMMecKoe KaMecrso, raK KaK npki 
ropnaoHranbHOM nonere b cnyrnoM noroKe or 
BMHTa Haxoflflrcfl He Bce Hfl. flpHHflroe 
pacnono>KeHMe {\ \a BMHra noaBon^er MMerb 
oOiAkiC^ peAVKrop, Mi^HMManbHbi^ aec 
cxteAi^HMrenbHoC^ rpancMi^cci^vi, a aHanktr, 
MMHi^ManbHbiC^ orHOCMirenbHbi^i Bee c^noBO^ 
ycranoBKkf b L4enoM. 

HeAOcrarKawM raKoro pemeHUfl ^lanfiiorcfl 
HepeuieHHOcrb aaAann oGecneHeHidfl 
ynpasnneiviocru cawionera na nynesbix 
CKOpocrflx nonera (na pe)KHMe BuoeHMfl), norepfl 
r«rM BMHra or o6AyBa csepxy HenoABM>KHoi^ Hfl, 
K KoropoJi OH npuKpennen (KorAa noBopor a^nra 
npHMeH$iercfl An^ coKpaiAeHMfi BanerHO^ 
AncraHL^Mn). 

Llenbio MaoepereHMfl flsnnercfl ycrpaneHne 
BbitueHaasaHNbix HeAocraxKOB nporoTHna, 

OMeBMAHo, MTO scnn TaKBfi saAaMa MO>KeT 
6biTb ocyiAecTBneHa, to 3T0 "HeoMeBHAHoe" 
pemeHne ah?? CBeAytqero b aei/iai^HH 
cnemdanncra, nocKonbKy b paccMorpeHHOM 
npoTOTune oHa He peiueHa. 

3a;iBnfieMoe petueHi^e MMser oQ{i\\Ae 
sneweHTbi c nporornnoM, raKMe KaK Hfl 1,2,3,4 
M 5 (clDnr.1 M 2), 0 6 M 7 (cjDMr.1 \a 2), K6 h 7 
(cf)nr.2), flIO (ct)nr.2), npHKpenneHHbie k Hfl 3 
Me>KAy <t> 6 M 7. 

Orni/iMMTenbHbie npM3HaKH cneAyKDiAne. 
flBurarenn 10 v\ue\oj o6LAne raHAeMHo 
pacnonoKeHHbfe BOSAyuJHbie 
noA'beMHo-MapiLieBbie bmhtw (BflMB) 
npoTtiBonono>KHoro BpauLJ,eHHyi 11 n 12 (cjDi/ir.l \a 
3), npuKpenneHHbie k Hfl 3, n hx cywMapHbit^ 
BBKTop T5qrM ne>KHT b nnocKOCTH cuMwerpMn 
CBBfl; Hfl 3 (BMecre c npUKpenneHHbiMn k hbm 
ABurarensMH 10 n BflMB 11 n 12) npn 
BeprnKanbHOM B3neTe n nocaAKe 
ycTaHaBnMBaeTCFi b sepTHKanbhoe nono>KeHne; 
ynpaBneHMe CBBn na pexMwe BUceHna 
ocyLJ4ecTBn«eTCJi no Kpeny \a TaHra>Ky - 
HaKnOHOM BGKTOpOB 'X9\m BflMB 11 M 12 B 

pa3Hbie cTopoHbi B nnocKOCT^x YOZ (c|Di/ir.2) m 

XOY (ClDHr.3) COOTBerCTBGHHO, no pblCKaHUND 

AMcjDcjDepeHL^ManbHbiM MaMeneHneM oSiAero 
Luara BRMB 11 m 12. 

flpMHflToe pacnono>KeHi4e ABwrarenew 10 m 
BflMB 11 n 12 o6ecneMMBaer ynpasnfieMOCTb n 
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BbicoKyK) SesonacHOCTb nonera CBBfi na 
pe>KktMe BMceHMH \a nepexoflHOM p8>KMMe. B 
CMiiy Toro, MTO cyMMapHWH eeKTop Tftrn o6enx 
BDMB 11 M 12 (Ha jimdSom pe>KHMe nonera) 
HMeer CBoe HaMaxio hb och OZ, to pfi9\ 
noBopora Hll 3 OTHOcnTenbHO 3toW ocm 

He06X0flMM0 HMGTb CHHOBbie npHBOAbl 
MUHMWanbHOt^ MOLUHOCTH, HTO VMeHbLUaeT 

noTpeSHyio eenuMMHy cTapTOBOM 

TfirOBOOpy>KeHHQCTM M, 3HaMHT, yMeHbtiiaei 

oTHocurenbHbiPi eec ciAnoBoiA ycTaHOBKW. 
rioBopoT npH BepTHKanbHOM BSjieTe m nocaflKe 
Bwecre c BilMB 11 n 12 h Hn 3 yMeHbiJuaeT 
norepn nx T^m Ha gtom pe>KHMe, mto rame 
BeAer k cHMKeHMfo OTHOCHTenbHoro eeca 
cunoBoti ycraHOBKM. 

TaKMM o6pa30M b 3afiBn?ieMOM CBBR 
pemeHb! saAann o6ecneHeHMJi ynpaBJi^eMOCTH m 
ycTpaneHbi norepn xjirn BflMB 11 n 12 na 
Hynesbix CKopocTJix nonera (na pe>KHMe 
Bmenm), coxpaHflfl npn aioM Bce 
npenMyiAecTBa, npucyiAne nporornny. 

Ha 4)Mr1 M3o6pa>KeH CBBfl. bha ceepxy. 
L4Mct)paMM o5o3HaHeHb!: 1-5 - necyiAne 
noBepxHocru; 6 m 7 - ct)MD3enn)KH. 11 n 12 - 
SriMB, 13 M 14 - anepoHbi (3), 15 - pynb 
BbicxjTbi (PB). HaHecfehbi och OX m OZ cucreMbi 
KOopAMHar. 

Ha dpiAr.2 M3o6pa>KeH CBBn, bma cnepeAH, 
me i^MCjDpaMU o6o3HaMeHb!: 1-5-Hn;6n7-0, 
8 M 9 - K. 10 - fl. HaHeceHb! ocm OY m OZ 

CMCreMbl KOOpAMHaT. 

Ha cpMr.S M3o6pa>KeH CBBfl, bma c6oKy. 
MucjDpaMM o6o3HaHeHbi: 9 - K. 11 n 12 BflMB, 1 6 
- pyjTib HanpaaneHMfl (PH). HaHecenbi ocm OX m 
OY CMcreMbi KOopAHHar. 

flpeAnaraewbiJ^ CBBH MivieeT HH 1-5 (c|)Mr.1 
M 2), 0 6 m 7. K 8 m 9 (ct)Mr.2 m 3), fl 10 
{c})Mr.2). BHMB 11 m 12 {(pvirA vi 3) 
npoTMBonono>KHoro BpaiAeHM«, 3 13 m 14 
(0Mr.1). PB 15. PH 16 (ct)Mr.3). 

ripki BepTMKanbHOM Bsnere m nocaAKe Hfl 3 
(BMBcre c npMKpenjieHHbiMM k Hef^ fl 10 m BflMB 
11 m 12) ycTaHaBJiMBaeTCfl b BeptMKajibHoe 
nojioxeHMe raK, kbk noKasano nyHKTupHbiMH 

nUHMflMM HB ct>Mr.1-3. 

BepTMKanbHbie ssner m nocaAKa 
ocyiAecTBJiflioTCfi OAHOBpeweNHbiM MsweHeHMew! 
(b oahom HanpaBJieHMM) Q6Lqero luara BflMB 1 1 
M 12, ynpasneHne no pbicKaHMio na pe>KMMe 
BMceHMJi ocyLAecrBJiflercf? AM^cjDepeHi^nanbHbiM 
M3MeHeHMeM o6iAero mara BflMB 11 m 12. 

ynpaeneHMe no TaHra>Ky Ha pe>KMMe BMceHM« 
ocyiAecTB/ifleTCfl HaicnoHOM seicTopoB T«rM 
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BflMB 11 H 12 B pasHbie cropoHbi b nnocKOCTH 
XOY (4)Hr.3), ynpaeneHHe no KpeHy na 3T0M 
pe^nwe " HamoHOM BeKiopOB T«m BOMB 11m 
12 8 pasHbie CTOpOHbi e nnocKOCTH YOZ (<|)^r.2). 
HsKnoH eeicropOB rfim BflMB 11 m 12 
ocyLi4ecTBn5ieTc?i HaKiioHoy b HyMHyK) cropoHy 
nnocKocjeM BpaLLi,eHnn srux buhtob. 

B ropusoHTanbHOM nonere ece Hfl co3abk)t 
nonoxMTenbHyto noA"beMHyK) cHny. ynpaeneHMe 
CBBfl B ropMSOHranbHOM nonere 
ocyiAecrsnHercH no TaHra>Ky - PB 15 m 
nepecrasHOM Hfl 6 (c{)mij.1), no Kpeny ~ 3 13 m 
14 (cjDnr.l), no pbicKaniiio PH 16 (4)Mr.3). 

□epexoA ms pe>KMMa bmcbhmji b 
ropM30HTanbHbiM noner (m naoOopor) 
npoMSBOAMTCf! nyreM MSMeneHMSR yrna 
ycTBHOBKM Hfl 3 B nnocKOCTM XOY {ct)nr.3). 
YnpaBneHne CBBfl Ha nepexoAHOM pe)KMMe 
ocyiAecrsnjieTcsi KaK c noMOiAbio 
aapoAMHaMMHecKMx opranoB ynpasneHM?? - 
nepecraBHoC^ Hfl 5, 3 13 m 14, PB 15 (c)DMr.1) m 

PH 16 (cf)Mr.3), TBK M C nOMOlAbK) M3MeHeHMS1 

HanpaBiieHMfl BeicropoB TfirM BflMB 11 m 12 b 
cooTBercTByioiAMX nnocKociflx. 

OopMyna ii3o6peTeHMP: 

CAMOJIET BEPTHKAJlbHOfO BSilETA M 
flOCAflKkl, coAep>KaiAMi^ Asa c|3io3en«>Ka. 
coeAMHOHHwe Me>KAy co6oC^ rpewFi TaHAewHo 
pacno/io>KeHHbiMM no mx AHMne necyiAMMM 
noBepxHOCTJiMM. ABa KMnn, Ka>KAbii^ m3 Koropbix 
saKpennsH Ha XBocroBOM MacTM cjDKD3en5i>Ka, m 
saKpenneHHyio na cpeAHefi necyiAeM 
noBepxHocrM BMHTOsyio noA*beMHO-MapujeBy}o 
CMnoByK) ycranoBKy c B03Mo>KHocrbKD ee 
noBopora na pe>KMMe seprMKanbHoro Bsnera i/i 
nooaAKM B BepTMKanbHoe nono>KeHMe, npMMeivi 
BeKrop rjirM bmhtoboPI noA"beMHO-MapiJjeBof^ 
cMnoBoCi ycranoBKM ne>KMr b nnocKOOTM 
OMMMeTpMM caMonera, orn MMa^oiAMt^cfl rew, nro 
BMHrosafi noA'beMHO-MapiueBaji CMnosaf? 
ycranoBKa BicnHDnaer Asa raHAeiviHO 
pacnono>KeHHbix sMHra npoTMBonono>KHoro 
BpaiAeHMfl M no Kpai^nePi Mepe ABa ABMrarena, a 
ee noBopor b BeprMKanbHoe nono>KeHMe 
ocyLAecrsn^iercfl cpeAnei;^ HecyineM 
noBepxHOCTbio, BbinonneHHOM noBOpornoPi, npM 
aroM ynpasneHne cawoneroM na pe>KMMe 
BMceHMJ? ocyiAecrBnaeroa no raHra>Ky m Kpeny 
HafcnoHOM BeKTopoB rfiPM BMHroB B pasHbie 
cTopoHbi B npoAonbHOM M nonepeMHoPi 
nnocKOorflx caMonera coorseTCTBeHHO, a no 

pblCKaHbKD - AUCjDCjDepeHL^ManbHblM MSMBHSHMeM 

o6Li4ero luara bmhtob. 
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